in heterozygotes, whereas 6% of homozygotes disTo identify FMRP targets in the brain, we initiated a played one ectopic branch (Table 1) . Similarly, an ecWestern immunoblot search for neuronal proteins regutopic branch was observed in 15% and 12.5%, respectively, of homozygous mutants (Figures 2B and 2C ; Table 1 and Figure 3) . These defects were rescued by *Correspondence: bassem.hassan@med.kuleuven.ac.be
and A second assay for genetic interaction between chickadee and dfmr1 is POT fasiculation. Flies carrying Figure 3 ), indicating that ectopic branching is dependent on dFMRP levels and providing a sensitive assay the Dp alone showed a weak split phenotype ( 3). Furthermore, the POT split in Dp/+;dfmr1/+ flies generally extended the entire length of the commissure, displayed a defasiculation (split) phenotype. We quantified this to determine if it correlates with dFMRP levels.
whereas it extended to no further than 50% of the commissure in dfmr1 mutants (Table 1) . This phenotype was A split phenotype is defined as defasiculation along more than 25% of POT length ( Figure 2E ). We observed rescued with the dfmr1 + transgene ( Figure 2L ; Figure 3) . in 47.6% of the brains examined (n = 21). Importantly, this phenotype was rescued when we coexpressed Therefore, the dose of dFMRP is important for the integrity of the LNv POT.
Profilin and dFMRP (n = 9, p = 0.006). Schenck et al. [17] proposed that dRac1, a known Next we tested if POT splitting and ectopic branching defects are modulated by increasing Profilin dosage.
regulator of actin dynamics [18, 19] , positively regulates dFMRP. We assayed for genetic interactions between We used two previously described duplication chromosomes (henceforth Dp) overlapping the chickadee gene dfmr1 and dRac1 in the LNv. We found that heterozygotes for dRac1 [18] displayed 17% penetrance of the [14, 15] , as well as expression of a Profilin cDNA via the UAS/Gal4 system. The rationale is that if dFMRP collateral branch and a 33% penetrance of the split phenotype (Table 1) . Heterozygous dfmr1 flies displayed represses Profilin, then increasing Profilin levels in a dfmr1-deficient background ought to enhance the no collateral branches and an 8% penetrance of the POT split (Table 1) . However, dfmr1/dRac1 exhibited dfmr1 phenotypes. Conversely, increasing dFMRP should suppress Profilin gain of function. complete penetrance of both phenotypes ( Figure 2N ; Figure 4H ). We found genetic-background 4H, 4I, and 4J) . If together, our data suggest that dFMRP and Profilin interact physically and genetically to ensure normal neudFMRP negatively regulates Profilin, then the phenotype of dfmr1 mutants ought to be rescued by decreasrite fasiculation and extension and, therefore, correct target innervation. ing Profilin. Indeed, heterozygosity for chic significantly reduced area coverage in dfmr1 mutants ( Figure 4C ).
To determine if the relationship between dFMRP and Profilin is relevant for neuronal populations other than To test cell autonomy, we expressed dFMRP and Profilin specifically in LNv neurons by using UAS-dfmr1 + , the LNvs, we analyzed the mushroom bodies (MBs). Michel et al. [22] and Pan et al. [23] showed that dfmr1 UAS-chic, and Pdf-Gal4 [20] and quantified LNv dorsal branching by using a specific antibody [21] . Flies overcontrols growth of MB axonal processes. Consistently, we observed that FMRP overexpression in MBs signifiexpressing dFMRP almost completely lack normal target innervation, whereas those overexpressing Procantly increases the gap between the β lobes. We also found a striking increase in the gap between the γ lobes filin cover a target area significantly larger than that of controls ( Figures 4E, 4E#, Table 1 The severity of the POT-splitting phenotype is shown in the graph as follows: Blue = between 0% and 25% split; purple = between 25% and 50% split; yellow = greater than 50% split. 
and 4H). If dFMRP downregu-(Figures 4K, 4L, and 4N). If dFMRP causes these pheFigure 3. Chart of Data in

